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(54) Automatic machine for finishing forms for shoe manufacturing starting from rough-shaped 
forms 



(57) A modelling and finishing machine for shoe 
forms comprising a rotating drive head (1 ) and a tailpin 
(2), a milling head (5) operable for modelling and finish- 
ing the external surface of the form, a first clamp (8) to 
clamp the form between the base of the heel and the 
rim of the neck; a second clamp (10) to clamp the form 
sideways at a distal position from the forefoot thereof; a 
second milling head with a cutting orientation substan- 



tially orthogonal to that of said first milling head and 
means for back off the sledges of the rotating drive head 
and of the tailpin disengaging them from the form at the 
end of the modelling, blocking the form in the same spa- 
tial position by means of said pair of mutually orthogonal 
clamps. At this point, the seam-like rearmost appendix 
is removed by the second milling head and the toe-like 
foremost appendix is removed by the first milling head. 
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Description 

[0001] The present invention relates to a process and 
to an automatic machine for manufacturing forms for the 
production of shoes. 

[0002] The rough-shaped form, either articulated or 
not, must be finished such to define an external form 
that reproduces in volumetric terms, the particular shoe 
model. 

[0003] In order to increase the productivity, the finish- 
ing process is commonly carried out on dedicated nu- 
merical control or copying machines which can often 
work simultaneously one or more pairs of forms. 
[0004] Typically, each form being processed is held 
between a rotating drive head and a coaxial tailpin that 
are conventionally mounted on respective slides, at 
least one of which is slid forward or backward to clamp 
or release the form. 

[0005] Each form is machined by rotating it through 
the rotating drive. Commonly, the left and right forms are 
machined simultaneously in a pair of working stations 
of the machine. The tool is a mill that moves alternately 
along an axis that is substantially orthogonal to the axis 
of rotation of the form, so that the combination of the 
respective rotating and linear movements tracks a cer- 
tain outline that coincides with the perimeter of a cross- 
section of the shoe model. 

[0006] The mill advances in a continuous or incre- 
mental mode along a line parallel to the axis of rotation 
of the form varying its alternate motion orthogonal to the 
rotating axis of the form such to track the corresponding 
cross-sectional perimeter of the three-dimensional 
model. 

[0007] The drive head fits into cavities present on the 
rearmost face of a seam that extends along the rear of 
the rough-shaped form from the base of the heel to the 
neck of the form. 

[0008] The tailpin fits on the front face of a toe-like 
appendix that extends from the base of the forefoot of 
the rough-shaped form. 

[0009] The known milling currently being used exe- 
cute the finishing process, thoroughly modelling the 
rough-shaped form according to the particular model, 
leaving the seam and the toe-like appendix of the form. 
[001 0] Obviousl y^ these two w or king appendices 
must be eYiminated an d this final operation is usually car- 
r ied out manually, or in some cases by transferring the 
T orm to a semiautomatic or manually controlled milling 
machine^ " * — 

^OOTiy However, it may still be necessary to ultimate 
the finishing by filling off residual slight discontinuities. 
[0012] Apart from productivity reasons, the removing 
of the two appendices from the finished form demands 
additional handling of the form and the use of manual 
tools increases the risks of accidents. 
[001 3] A main aim of the present invention is to pro- 
vide for the completion of the finishing of the forms on 
the same machine without requiring any further handling 



of the forms or manual finishing operations. 
[0014] Another objective of the invention is to make 
possible at completion of the finishing with equipments 
and devices that may be easily installed on an existing 
s milling machine making able to complete the finishing 
operations with the removing the appendices left at the 
end of the milling process. 

[0015] These important results are obtained by install- 
ing on a conventional finishing machine a pair of holding 

io and spatially blocking clamps the form at the end of the 
conventional milling process. The clamps allow the dis- 
engagement and retraction of the drive head and op- 
tionally also the tailpin that hold the form during the con- 
ventional milling process. 

is [0016] The clamps act in a mutually orthogonal way. 
A first clamp blocks the form at the base of the heel and 
at the neck of the form. The other clamp blocks the form 
on its lateral faces, at a distal position in respect to the 
forefoot of the form. 

20 [0017] Preferably, the two jaws of the second clamp 
that blocks the form sideways are slightly divergent, 
while the two jaws of the first clamp are misaligned such 
to produce a torque that pushes the form between the 
two diverging jaws of the second clamp. 

25 [0018] By immobilizing the form essentially in the 
same spatial position where it was held by the rotating 
drive head and the tailpin, these devices of the machine 
may be released and moved away from the form, thus 
allowing for the elimination of the toe-like foremost ap- 

30 pendix by the same mill that has performed the finishing 
of the form. 

[0019] The rearmost seam-like appendix is removed 
by a second auxiliary mill, purposely installed on the ma- 
chine, the cutting orientation of which is substantially or- 
35 thogonal to that of the main or primary mill of the ma- 
chine. 

[0020] These additional devices may be readily in- 
stalled on an existing machine, thus permitting an eco- 
nomical retrofitting. 

40 [0021] A form mounted on the so equipped finishing 
machine of the invention may be thoroughly milled, in- 
cluding final steps for the removal of the foremost toe- 
like appendix and of the rearmost seam-like appendix, 
before being discharged from the finishing machine. 

45 [0022] The spatial blocking of the milled form, the dis- 
engaging and retracting of the drive head and of the 
tailpin, as well as the successive milling of the working, 
toe-like appendix of the forefoot by same mill of the ma- 
chine that does the milling of the form and the simulta- 

50 neous intervention of the second auxiliary mill to remove 
the seam-like appendix from the rear of the form are all 
automatically driven operations. 

[0023] The different aspects and advantages of the 
invention will be even more evident through the follow- 
55 ing description of an embodiment and by referring to the 
attached figures wherein: 

Figures 1a and 1b show a rough-shaped form and 
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a milled form, before removing the working appen- 
dices; 

Figure 2 shows the finished form, after having re- 
moved the working appendices; 

Figure 3 is a simplified plan view of a milling ma- s 
chine for finishing shoe forms realized according to 
the present invention, incorporating the additional 
devices for tr^e removal of the working appendices; 
Figure 4 is a simplified plan view of the same ma- 
chine of Fig. 3 during the final phase of removal of w 
the appendices; 

Figures 5a and 5b are vertical views that detail the 
system of spatial blocking of the form by a pair of 
clamps operating in a mutually orthogonal way, ac- 
cording to the present invention; is 
Figure 6 is a vertical view of a machine of the in- 
vention equipped lo work simultaneously on two 
pairs of forms; 

Figure 7 is a vertical view orthogonal to the view of 
Fig. 6. 20 

[0024] Figures 1 a, 1 b and 2 show an articulated form 
for the production of a certain model and size of shoes, 
in a rough-shaped state, at the end of a normal finishing 
process on an automatic milling machine, and after the 25 
removal of the working appendices, represented by the 
seam-like rearmost appendix C and by the foremost, 
toe-like appendix P. 

[0025] Fig. 3 is plan view of a finishing machine mod- 
ified according to the present invention and capable of 30 
completely finish the form by removing the two working 
appendices C and P without any handling of the form. 
[0026] As will be readily recognized by the skilled per- 
son, the machine comprises a j ototing drive he ad 1 and 
-aJ aHpin 2, c^xiallyjigojjnted on respective sledges 3 3$ 
-a nd 4 , wh ic h arfiri riyjnjQiw ^ ba i kwaid KTdIocK 
QJLce lease a form. The rotating drive head 1 comprises 
drive means for rotating the head plugged in dedicated 
cavities present on the end face of the seam-like appen- 
dix C of the form, driving the form while the milling head 40 
5. whose linear movement is numerically controlled by 
dedicated actuators installed in the mill carriage, indi- 
cated as a whole with 6 in the figure. 
[0027] During each mill run, the alternate translating 
motion, orthogonal to the rotating axis of the form, of the «5 
rotating mill 7, defines a curve lying on a cross-section 
plane that coincides with the cross-section profile of the 
form's model. 

[0028] The mill 7 advances along the horizontal axis 
(longitudinal axis of the form) coordinately altering the so 
arched curve described in conjunction with the rotation 
of the form and through one or more runs, the surface 
of the form is to coincide with the pre-established three- 
dimensional model. 

[0029] According to an essential aspect of the present ss 
invention, the machine is equipped with a first clamp 8, 
mounted on a sledge 9 : moving along a parallel axis to 
that of the sledge 3 of the rotating drive head 1 of the 



machine and with a second clamp 10, the clamping di- 
rection of the jaws of which is orthogona I to the clamping 
direction of the jaws of the first clamp 8. The second 
clamp 10 is mounted on a sledge 11. parallely shiftable 
in respect to the sledge 4 of the tailpin 2. 
[0030] Moreover, the machine is equipped with a sec- 
ond or auxiliary milling head 12, the cutting orientation 
of which is substantially orthogonal to that of the first or 
main milling head 5 The second milling head 12 is con- 
trolled by a respective conventional control carriage, in- 
dicated as a whole with 13 in the figure, similar to the 
carriage 6 of the first or main milling head 5 of the ma- 
chine. 

[0031] Upon terminating the modelling milling by the 
mill 5 of the form held between the rotating drive head 
1 and the tailpin 2, the two orthogonally acting clamps 
8 and 10, from their jgsXposjljpn, backed off the rotating 
drive head and the tailpin. respectively, are advanced 
toward the form and commanded to simultaneously vis- 
ing the form between the base of the heel and the rim 
of the neck with the clamp 8 and between the two sides 
of the form, commonly at a distal position, that is suffi- 
ciently backward of the forefoot portion. 
[0032] Jhg_cg mbined ac.tion.of thftlwcLcJ amps is tha t 
of blocking the form in the p recise spatial position that. 
it ha^y^ t he form is still bein cLheld 

in position jDy the rotaUoadriveJieadJjand by the tailpin_ 

[0033] According to a particularly effective and pre- 
ferred embodiment, the clamp 10 has slightly divergent 
jaws (with an angle that may generally be between 1 
and 5 or more degrees), as schematically shown in Fig. 
5a. 

[0034] By contrast, the clamp 8 whose clamping ori- 
entation is orthogonal to that of clamp 10, has its jaws 
that are purposely offset, as schematically illustrated in 
Fig. 5b, such to produce a torque that pushes the form 
between the diverging jaws of the clamp 10. 
[0035] This mutually coordinated action of two clamps 
is exceptionally effecti ve t o ensure a firm hold of the form 
despite ot the variety ot sizes and sh apes th at may have 
tfie 767ms~and wh jch, would make !Si^u!Ofij^$.yre^i 

fjfCaJnQld-,of Jtheloirnjr^an y condition. 

[0036] Once the form is'bloc ked by the p air of clamps 
8 and 10, the sledges 3 and 4 of the rotatin g drive head 
1 and of t he tailpin 2, respectively, may be backed off, 
disengaging the drive head 1 and the tailpin 2 from the 
seam-like appendix C and from the appendix P of the 
foremost part of the form. 

[0037] Thereafter, the auxiliar yjTuMin g head |P is driv- 
en by the control carriage 1 3 to remove through succes- 
sive runs, the seam-like rearappe ndix C. Simultaneous- 
ly, alsolhe majn mi lling head 5 of tfre machin e '** HrK/^ n 

to eliminate the front appendix P. 

[0038] I n caseofjuff iciently lonotoe-like front appen- 
di x P, it is^ossiDTe jo maintain tho taiipir> p^n gaged in 
the cavity on the terminal face o f the appendix, as long 
as it does not interfere with the advancement of the mill- 
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ing head 5, practically until a complete separation of the 
form from the appendix residues occurs. These finishing 
steps for the removal of the appendices C and P are 
depicted in the plan view of Fig. 4. 

[0039] Of course, the installation of the auxiliary de- 5 
vices for the finishing step of eliminating the seam-like 
rear appendix C and the toe-like front appendix P left by 
the conventional milling phase for modelling the form, 
may be carried out in a modular manner, even on mul- 
tiple stations finishing machinery, where multiple drive io 
heads and taitpin are present on the same machine to 
process one or more pairs of forms at one time, as in 
the two, mutually orthogonal, Figures 6 and 7 of a ma- 
chine capable of processing two pairs of forms at one 
time. 15 
[0040] As indicated in Fig. 6, each of the lour vertically 
disposed work stations, are equipped, according to the 
present invention, with as many pairs of blocking clamps 
and with as many auxiliary milling heads working orthog- 
onally to the respective main milling heads of the ma- 20 
chine. 



said seam-like rearmost appendix being re- 
moved by said second milling head and said 
toe-like foremost appendix being removed by 
said first milling head. 

The machine according to the claim 1 , character- 
ized inJha Uhe jaws of said second clamp are diver - 
gent and the two jaws of said first clamp acting on 
offset points exerting a torque that pushes the form 
into abutment with the diverging jaws of the second 
clamp. 

The machine according to claim 1, characterized in 
that the removal of said toe-like appendix by said 
first milling head is done while maintaining said 
tailpin engaged with the foremost surface of the ap- 
pendix until separation occurs. 



Claims 

25 

1. Modelling and finishing machine for shoe forms 
comprising at least a rotating drive head and a 
tailpin, mounted coaxially on respective sledges 
driven forward and/or backward to hold or release 
a form, and at least a milling head operable for mod- 30 
elling and finishing the external surface of the form, 
rotated by said drive head engaged in dedicated 
cavities present on the rearmost surface of a seam- 
like appendix extending from the base of the heel 
to the rim of the neck of the form, the tailpin engag- 3$ 
ing in a cavity on the foremost surface of a toe-like 
appendix extending from the base of the forefoot of 
the form, characterized in that it further comprises 

at least a first clamp mounted on a sledge shi ft- 40 
abl e parallel t ojhjj^edoe c arrying said rotatinp 
drive head and movable toward the form to 
clamp Jhe form between the base of the heel 

and the rim of the necE ; " 

atJeast^a_s econd clamp m ounted on a sledge 45 
shiftable parallel to the sledge of the tailpin and 
movable toward the form to clamp the form 
s ideways at a distal position irom the toretool 
thereof; 

at least a second milling head with a cutting ori- so 
entation substantially orthogonal to that of said 
first milling head; 

means for back off the sledges of said rotating 
drive head and of said tailpin d isengaging them 
from the form at the end of the modelling of the ss 
form by said first milling head and after blocking 
the form in the same spatial position by means 
of said pair of mutually orthogonal clamps; 
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